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Japanese Patent Laid-Open No. H6-210479 

(57) [Abstract] 
[Object] 

A laser welding method capable of welding an Al alloy thin-sheet 
is provided. 
[Constitution] 

(1) A method for laser welding a thin sheet, in which an inactive 
gas is sprayed from both sides of a surface side and a rear side to 
a molten pool formed on a material to be welded, and when a sealed 
gas or sealed gas and side assist gas are sprayed from the surface 
side and a back sealed gas is sprayed from the rear side, a difference 
AP between PI and P2, representing gas pressure of the surface side 
and the rear side, respectively, is taken as within the range of the 
following formula. 

20 mmH 2 0 < AP < 150 mmH 2 0 

(2) In the foregoing welding method (1) , a laser welding method, in 
which the back sealed gas is sprayed from a back sealed gas nozzle 
which has a constant positional relation with the tip of the sealed 
gas nozzle of the surface side constant, thereby to hold the AP within 
the range of the foregoing formula. 

[Advantages] 

Since the shape of molten liquid can be controlled by a non-contact 
simple method, a joint strength can be substantially improved when 
applied to thin sheet of Al alloy which is easily melt down. Since 
the method of the present invention does not use a backing material, 
productivity is also excellent. 
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(57) [Abstract] 
[Problem to be Solved] 

A method of assembling a stack structural part to be formed by 
stacking a plurality of parts at predetermined gap intervals, and 
a device thereof are provided. 
[Solution] 

Every time a part is positioned on an assembly jig 8 and stacked 
in order from a part for the lowest layer, each of spacers 9a to 9f 
mounted on a spacer removable mount portion 10 is pivoted by an air 
blasting from a corresponding one of air pressure nozzles 15a to 15f , 
thereby to be mounted on the part individually, and after all the 
parts are mounted and each part is coupled and connected by a coupling 
member, the spacer removable mount portion 10 is horizontally moved 
in a direction away from the assembly jig 8, so that each of the spacer 
9a to 9f is pulled out from between the parts. 
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umm-\ ] ««if(D/<-^^#/-?-^r B iicRff^(7)i5;^ 

COiSifccOX^— y-£&i#LT*5#, #/^-^ famine 
3r^«ISteBlcStB$*iSSlzi?rSc0X'«— - y-£/*— y 

2 ] 1 frBf<0WHiwiw=Eii-r ax**— y 
**\ sftcox^— y-cD«^-ste-e> ^tiho) 

*ff-**A«3r3ea)WlllllIIIH(©«l=*af * * 5 l^^fiK* 
Jh-s fSH^ftfc/*— yfr&cOifc#tbLB#l::. Clefts 

-T «fc O \Z Lfcff *il 1 1BK<D8IJ|flf£ffiaa>|lft#& 0 
[I**H3] «l»fl>/<— ^(DIllllcBfSJP*©^^— y 

y Lf=». mitv&x /<-+»-£ 
=s-/^-^ora*^t*^a-rctizj:y.. #/<— ryniicHr 

tttto x <*— y- £ -e^^e su iz m m e « icsj* -r * x 
izzim? & x ^— -y * / ^— v ± iz m k $ -a- § x ^— -y m 

^ow«ttit^&aar^**iRii=wiiLr»ii**Lfc# 

*X"«— MH&¥«fc SAB LT&S C i: t-T £> 
*a£*>-frfc £ # icMfliJlcfiB-r ^Mffllx^— y i: . Sta 

fMWx^- y^^isicfstEL, *iwx 

»(c*y*/<-'5'*a<«**Lfc*, HtriB#x^— y-£ 
y cor B i * & is * th -r c t iz & y v n iz m 
%(ommmm$:m-tx-temzMfr±Tzmmm&&s> 

saiBx^— y^, ffiflERftnmiff®Mi=tt££?'«*$a>i 
^costtw^^js^^tfcm^x^— yt, 3^co«« 



— y- <k * M icfig-T * * M X 9- 1 » * ■<? WB 

PbIpscdipsiciss $-t±& j; ? izte&ZHtztimx't— y <t 

j*% x * — y- * i itt m x x — y *n s s w n i c » ^ u » 

ffimmm*^—v%mmzmw}&&.iz3rft-?&mm*'< 
-*s»¥at, miBMfi'jx^— y*esijrcjH]i«ig«i= 
bum x^— y^f##ist. ifnBfnxi— y$ 

x /<—- y- i vcoffi« \z-&t>-& x / <— v ± \z m is $ 

t!-5*3£X'«— yHl!)^|g<!:, lWrEBIfliX^— 9-*#/< 
— V V CDS iS I t>-t± T / 'V ± I z El lb $ # €) WtJ X ^ — 

■y-mwi^mt. striE^rax^— y-^#^— ^coaaic-t- 
^•tt r / ^— ± i c m is $ it & * n x /<—- y m n #s t , 
strtemux ^— ycostt^ss xsmm^m t m&mm x 
^— *<D&&^mx.ttmwi^fsi$tzitm&tpm*'<-- y- 

X^— y-^«-&-5«t£fiSi: C<oaKtt«3^6il#AN* 

tfe#tbf tfetb^Biric^is-r-sm i rox^— y*B^#is 

cco»i cox^— y-mf&t^mzmmttitei^mz. 
^— ■y-co^^s&t;iH]is¥S*fci*fFBix'<— -y-co^ 

^is l ran $ ^- mfr & §x ^— y $s ^ u 

■y-coss^Ks txiain^s l fefflij© x 

■y-»Btt*a*ftUttBr=»»*-&*e»¥st l 
r^^. c t aa>i§ASB. 
[sf*i« 6 ] ism* ip] \z\mdmm $ *i i> #/ <- ic 

LT. =&X^— y$#y?-^(7)±^P,«B-r^<J:dlz 

iaij$-a-«a*«3~ 5 ^-rH^-niziEKcoainijg 
[»*ii7] #x-<— b-icfflft*iaiifr*cti=«j:y 

lll«l*-&*»l*flS3~6L^*i^-ai=E«<D«IMI3fi 

WfflcosiaitSBo 

[M*ii8] #x^— ycD^ttuciaisiEiS^^iDK. 
tii*t4ii«a 3-6 L\-r4i^-ai=E*©«ji«i 

Co o o i ] 

/^-'>raiCRffScD|«MWRI$lS:itT«|g L> 
^^co^BlzM-r 3 =& co t? & § „ 

[0 0 0 2] 
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cti=«ky«««ai=»***i*. cod* a 

[0 0 0 3] 01 OlctJ^Ts «H«itWSi1 I*, 70 

T1 ~T6 ^iSltr^JlL, Jt^SW 3 "Cg-/ "v— 'V2 a 
~2 g^SttSCttiy, |/i-7 2a~2g 
£i3rS©l»MIWHSRltT«B Lfc»Iiigain D n 1 t L 

[000 4] Z^cfcdl-fflSSO)/^— 4 >2 a~2 g^lSCfel 

2 a ~ 2 g a>«Mil[t$j|Wt 

&tztb\z* %si\—v2. a ~ 2 gic^j*$^,Ti , '-5a:a?v: 

4, 4|C«A-rf>tiBaflJtf>2 5, 2 5 £B*.fc«3i 

mmz 4&m^xMfr±LXt>ti&e SIB-r€»#/^— ^2 
a~2gt, &KIRinPllTl ~T 6 i=ffis*-**si::» 

J***lfc#X'«— 9" 2 6 a ~ 2 6 f i: ££SCZ, iXJf-r 

«TM^6Mlc|irtBttVjKMe>2 5. 2 5l:SALt 

f»»»«S<&*HI= <fc y U ffi A te* 2 4 An p> Is y U 
Lfc&. *X"<— *2 6 a~2 6 f £ C t IC <fc 

y*/<—r? 2 a ~ 2 g izmfctomwimm&iBittxmmt! 
*u — ^miz^^^tzmmm^s, i 

[0 0 0 5] 

!6**i*c:ti=ft*. ccogtbiifilfcgBte. «axei= 

*5l^T\ #/^-72a~2gt, fc-X'*— y-2 6 a ~2 

6 f t*wji-r*TJi3^&xi:f=ffi«««itr>2 5» 2 

5l=flrAU II**lfc#/<-f2 a~2 g 

3 -estfgftft LfcB» bb&w t°> 2 5 , 25 y 

tfcU JMXaiCfcHTfcX"*— 9-2 6 a~2 6 f 

m-?mft$:m)wt^t\zt < zz )0 c cdi§.o^±lt 
sa-ei*, ttiifit^^- 9- 2 6 a ~ 2 6 f ^ m^tt 
ift-r-sx^— y-«<»««» ««**ifcx^<— y-2 6 a ~ 

2 6 f *tt««Mfcf>2 5(c#A-*-*#A«*jtoBRT? 
J5 y , li^SCT ^lc|*«Jia5 n D B 1 £ X ^—9" 26a~ 
2 6 f SJSSH«.tfe#lXy«ffi, JfetMJlofcX'*— 9-2 
6 a ~ 2 6 f £Bettttttft(=R?lE]J|Xtt£tf&S&& 

y. mnmtfifimm.R'JxmtL. ®&j:m<g><t£& 

WBj»J&«*ofc. 
[0 0 0 6] •(4SaflJt°>2 5IZ#/^— '>2 a~ 

2 gSt>*=&X^— 9-2 6 a~2 6 f ^ScSICff A"f &X 

Sfctt, /<— ycolfcicx^— 9-coi!jA<*t)-5<D-eBS{$if-r 
-5 dtlcfc y . ^J6tt3&«ffiT-r*BBjSl*<*ofc. 

[0007] nmfitfnxit-f&t^*^ vm 



*J6-r*ci:A«-c#«aiB«3ftWfflia>ttfi:*atXt;-ea> 

[0 0 0 8] 

[«B*»ft-r*fc«6a>*a] ±bb 

lc*B©B 1 BB«\ •VBfcijlrJt 

(DHimnRi *» it x mm l , i^sr** ic j; y «■ / ^- v £ 
mmms LT-t*Mic«*&T*»B«»wft©tiiMr 

mztsi^x. fJIEISi&CD/S— va>mmJSft\z'&-oXffift 

Hmnm wc:***-*- & w gftBicttfta) x ^—-9- £ l 

■Cfc*. #/<-V3i<WBBI=Bf36*Bti«(=ii«**i* 

fti-RffS^x^—- 9-$/<— i v±ic^ib$-ar, -r^-ccoA 

[00 09] ±WRSLl3&lz.&lMi* BJEttBJ=«J#* 

gco x +h s / y± iz&m $ -a- -a ntt & m y b-t c 

iiccfcy. ^PbUcx^— 9^^tt$-t±r#/^->v 
*<WJi^#^„ crot*. ft*»*ti=«ty#/<— *y*B«e 

R*LfcB, &x^— y-*-»[=tft#ai-rcti=j:yB 
B«j£sea tfmfttL x t><m 7 -r . b ^^eicew l f= 

^— 9-<d«$&-¥>ihijr<»^a<3Ec < , mft&x &>mmiz 

[001 o] ±iaiaa:*ai=teixT, ifrmommmm 

ICiHE-r-SX^— 9-*<, ^<C< <t*,3*fc<DX'-«— 9-fl)« 

^Ste-e, f>co-&f+ $*<Rif^<z)i®rafap«a)iisi=ffi 
a-r*«fc5i=»rft**v» «B**tfc/<- , y3^60!)tft*iii 
LBtic 'pnincttB-r*^^— y-sastb Lfc«i=BB 
cox^—- 9-sft*m-rj:?i=-r*cti=j:y» x^— 9- 

[001 1 ] *ilc7)S2^a^i* s ^Sfe<D/^-^corBllcRff 
SJ? $ cd x ^— y- ^ ^-ffi $ # r ^— 'V s tf=& x k— y- 

«riB#x y- ^ ^ co n ts ^ tb -r c t ic «fc 

y , #/<-*ylBJ=Bf3fe<D«IWIBIl*»ltT-tt:Wr=««. 
iT"5«B«3ft»a(©iaSt*BI=tel^T» ««feCOX^- 

SBX^— 9-Ei6¥IS*m«LT=§- 
/<-V±l:#XK-*$t*4*ittli: CCO«meB 

^6a#^«*iRii=»»LraB**ifc#/<- , 2/n!^6 

=§-x^— 9-^ ft * tbf tkttj&B i: ic^ib-r <S X^— 9-B 
[001 2] _tie4*j?Erccfe4x(*. an** 

icx^— 9-SJ#^ISlc nib g ft [cS:^ $ 3f ^cox ^ 

— y-^x^—- y-mu^igicd: y /<— v±r=@»*#*» 
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ft y M-t w t iz «fc y , #/ *y te-f-ofimzx y 

*ti=«tyat*»*Lfc*. x-<-y;&ib^a£«i£{is 

fr&»#fr**fl(=*Mtt*1±* Cilery, ft**— 9- 

i* =&/ <— v ra ^ p> tk * m £ ft » mm n m £ a 1 1 x a n £ 
[001 3] ±ia«j*i*. 1 frmovsusiisimizft&zit 
«j*u «fe^t>-i±fct*i=iaiflli=it«-r*w*ix'<— 

9- * mwL l fc x <-« — y*j& #a * tk m itm \z®m £ 

[0014] z <0<fc 9 l-fllfiKf^ Zblz&y^ -i-o(Dffi. 
IWIlllP»l=BE«4*i*X'<— 9- It'Pti: < 1 t 3 fecDX'*— 

-yaBfe&b-eicj: y Brsowmmmcittjc urfc y . 

X yi4Ste-& t>1± -5 WI'J CD X ^— -9- 1 ■?■ CD * FbI CD X 
9-t(=J:y«flt**i.*. 
[0 0 15] Br^tt1tl=Sf***lfc/<-VI=»L» *1* 
SlX^-IKO-SSIiSL, 2fclZ*fiflX'«— 9$t£m 

y , !»raraPi[±MffliJxK--9--^4>rax^--9-*^A/f£« 

^•s^Aci^ib-f & z: t ic<t y ^rax^— ya<Mfiix 
'<—-y-<D-gtim-£\tmf$f®m(Dm& y^$ < fco-ci^ 

CDX, WAX*— y*l»^af=J: yifX^-tf-^fii* 

<#y, x^— 9-ft*taui=«j:*/<— ^05»«*teitr 

g> Z i: A<-e §• -5 o 

[0 0 16] #I!IcDSg3 3§iEI4. *»<D/<-':/©lll]l::IJr 

36 J* $ co x k — 9 £ tf- 4 -fr r # / < - v & # x * — y 

*»jiu »^»*ti=*y#/<-*ysaigs^Lfc«, 

TW1BWIBIHII«<D«l=BEa-r*»*«) 1 

^ $ -a- 5 «fc d * *ifctt*x 9- t let y 
l, &m&ir&miz-fr&zi£z>7>'<— y-siWBJWix*- 
■y-^fciifliaix^— y-^6a«wi=»SL. fjism^x 
9 jh ic m m a * i= s:» r « #^ x ^— 9-£f#¥ 

flix^— 9-s»#at, ffnafPBix^— 9- £ masse: 
i^-rstfiax'*— «i#*at, itrEmstx^— y-s 
«■/ <— ^ co wk i= t>-t± r / <— v ± lc n lb $ ■& « six 



/<—■ 9-HHi^St, HrlBWWx^— 9-**/<— ^©a* 

i c *>it x / ^ - v ± i ~ m is $ # ^ m m x ^ — 9 ii m ¥ a 

y-<DS»*aat;iHi»*at«riBw«x^— 9-<ds 
}##a&o:iH]i!i#a*fci*fisBtfrax^— y-osit^s 

Uttlltic^B-rsJlSiaJX^— y-»Bi¥«t, ccon 
1 oxk— y-JtBi^aicjsititi^tNRflix^— y-ros: 

^a&t^iHiiii^asfrtt^Mx^— y<7)3t*t#a&t; 
nm^s^iiLt. «■/<— *y±i=#x^— y*«-&* 
a t ccDiifii^ e, it 4^ ^ is) l. x « 
n z *itz #/ <- i y m & =& x ^ — y $ tte # tu -r tfe tu ■ 
«t ic^ij-r m 2 cox y-^gjj^a <t , 

&BWZ& ynssh&jih.fc*. * iwx^— y<»s»* 

a&tfs tb^a l fcfl'jco x k— - y-^Bji¥a $ $t ic 
ftHHft«r=»»*-&» ca>ttizfl&*a>x^— y»Bi#K 

$fet±S<i«lc^»i$-t±^iEi!i^a<!: LTteZ Z t 

[0017] ±ia*fiRi=«fc*ii*. &wmmmzirtE2-& 

§ x k— y- stix y t ma y- <!: ^ &a«t? 
^-sco-e, x^— y-cos§-ixy^co»^icj; yy?— >vco 

ffiijx^-ycoMflOx^-y^jt^as^MtJx^-yiEi 
Wit* ^Faix^-yco^rBix^-y^^as^^FBix 
^-yisiib¥ai:i4s -t*i-f*i9j<Dx^— y-*K#si= 

ttfc^. tfimx^— y-xj**»atx*iBx^— y-ii»* 

a*»« Lfefliox^— y-*iis¥®**i=tfctttt«i=» 
»*-&*cti=«t y, sfflx^-y^jt^asu'Mfiijx 

/<-■ y mi) l feffleo x /<— y- »W¥R^tkttlttS 

izfewi-tz t #ici*if wx^— y3&<aitfcc t i-<fc y w 
nmimwonj: ysBflix^— y<D*tm:*i4/h* <6^t 

^•i-, ±x<DffifeiKimiztimx'*— y^isa-rsctic 

[0 0 18] ±IB=&«j*l-fcMt^x-<-ycr)Ie]ii)l4, IS 

it^iRii-iii^aK^^-s^/^— '>ic^l-c. #x^— -y 

*fiR-r*cti=«fcy, &/^-^coffit!6ic|5]W$i±rx^ 

36<-af ^cox^ltx^-x $ fiffi-f -5 C i: 7f)<JEc < an 
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Ji**tfc**lc|!lJ|35<±i:r^Sii*^*/<--^±lcjE 

fitizx^— -y-£«a-r * c t * « o 
[0019] £fc, x^— y-a>ia«ji4. *x"<— y-izffl 

[0020] &tzs x^<— -y-cDiaiai*. #x^«-y-cD5: 

[0 O 2 1 ] 

**ss^-e^-rwji«^a5p n p(*s mi oic^-Tcfc^^ 

[0 0 2 2] 01-0 51*. #f§BJ!a>!f§ 1 <DSISfifl?«llC 

ii**LTi^o mmmm.^&<Dm±mmit. hoc 

X^9 a~9 f S«»LT7K¥*lRllCJii8B»|gaE 

lce«**tfcX*-*»K» (X^-1HHa*«) 1 o 

«&stj&* s ±ic««-r mEx^-*fK» 

1 0*tti»*8lc»LrJiiSB«i*#*B»i«1t, J£ 

3 */<-y 2 a - 2 g IZ»*-r*«-fr««*a>a 

«i**i*lt:i*s 0 

[0 0 2 3] ffiia<fi4^*8Ii. X5±<DBIfStt» 

lcB3E**i, 2 a - 2 g $llt 

*" 6 fc, ccD^la:»^6CD±^i7^)^^)fSE*^Rl 

KMffil** tt*S:T*#/<— 72 a~2 glC»rt**tfc 
4|CfR*&LT\ ^/^72a~2g(DH5A:4 > 4A<tB 

K*fii«>Bi-iiii±i-tt«-r* * 3 Kati-r*. 

[0 0 2 4] X^— "tHM&ffll 0(4, WBfffitSP 

Kat"***^**^*!*^^— -tJ-9 a~9 f 
^-X'*-" 9"9 a~9 f <D— fi*l-»lt6*tfclel«l«|1 

3 a - 1 3 f £*<DWJB-Ctt3M-£-- y£ 

(X*— 14. 1 4 t % H2IC*-r»«tt 
«-ei*II:ftLTl>*#X'«— 9-9 a~9 f SfflSJfcffii 

53m s ±fz7K¥*fR] t «fc 5 f^]-r#^i±y x;u (x 

/<—- y-Hii^S) 15a-15ffc ^ ^— X 5 ± 



[0 0 2 5] S2!^-r^JRS^e>. H5fL#U«« 

-t<Djta>^4, 4ictt«a«e>7. 7£jilt« 

■9-9 a &W.iLj5ftfrP>igimi$-&s /<-7 2a±ICX^- 
2 b. 2cMX^9a, 9 b *T?£«ll£i*fcJR 

88*Bl3I^Lri^c -<DlJjfE£MlcifiyiILT, 

— 72 a- 2 g£X^— 9"9 a -9 f LT^H^ £ 

[0 0 2 6] m 4 fC^f cfc 3 fC s t^<t(D/^2a^ 
2 a-9 f S^Lt«|**Lfcft, HI 

OlZTjk-t&^lZ^ §/^-7 2a-2g^SW3ti 

[0027] mz K m^Lt^immmmiz^ yx^— 9- 

60 #X^— 9" 9 a ~ 9 f HI fC^-f <fc 3 IC/<— 7 

2a~2 f ±ic««*tt«»»3&«ua)*ttic»«**tr 

■Mttflsrzcfcy. #/*-7 2 a -2 g o)rafcsffi-rs#x 

9-9 a-9f tt#/<-7 2 a~2 g btfc#tti 

Stt.So C*i[zj:y#/^— 7 2 a - 2 gfiSlMcFJT^tf) 

MtmmHTi ~t 6 t»itfc««-e««*#i. aunts 
spa 1 1 LxmftiixtfftT't&o 

[0 0 2 8] |5l:^t#X^-+>-9 a -9 f tf&W-Jj 

tt»cBW-|::H: % mi*. H2-H4|z*-rttlfe(4B 
TSfp][:fe§IL7-Al H5lz^-rcfc5(clgl 
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X^— 9-9 di , 9d3 ^tS^tH^tl^<t[Wl0#[C, m<D 
X^— 9-9 a, 9 b, 9 c, 9e, 9f W~ v » 
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Japanese Patent Laid-Open No. Hll-150790 

(57) [Abstract] 
[Problem to be Solved] 

The present invention relates to a thin-type speaker used in sound 
equipment, and provides a high quality speaker in which a voice coil 
is accurately installed in a magnetic gap and prevents abnormal sound 
from being generated. 
[Solution] 

A main diaphragm 11 and an auxiliary diaphragm 12 are provided, 
and a voice coil 8 is coupled to an inside periphery of the main diaphragm 
11, which has an inside peripheral diameter approximately the same 
as the diameter of a magnetic gap 5, so that the fitting of the voice 
coil 8 into the magnetic gap 5 can be accurately performed, thereby 
enabling the voice coil 8 to couple with the magnetic gap 5 without 
inclination and decentering, and hence, achieving low abnormal sound 
generation,, a thin shape, and a low defective rate. 
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[0 0 10] 

[^§B^O)||ffiO>^®] ^BMCOtmm 1 ICE«0)^BJ 
I4, ^KSPIc^$^,fc7 U— A03Ml»g|5lzx«y v05^ 
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roit&tt Affltft-e # , £ # & % <D T* fc 6 . 
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[0 0 19] &\Z S ^«)F«9fflSPI=±SSlte1 irofl-JSSfl 

±£SMK1 1 (DF*gHg|5$7|«^xn-<;u8l=iSa-&-r-l) < , c 
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[0 0 2 4] H5 0BI4:*:Xffi<Dfl$ffi0!)ffl&fttttt£5* 
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Japanese Patent Laid-Open No . 2003-340370 
[Abstract] 

A bone conductive speaker is downsized without causing any 
5 loss in efficiency , simple in construction, lowincost, and comprises 
yoke (2), magnet (3) disposed in a central area of the yoke, and 
voice coil (4) wound on the magnet. The yoke has its peripheral 
area divided into a plurality of upright portions; of the upright 
portions, each of first ones (5) oppositely disposed from each other 
10 is provided with a first engaging means (9) in its upper surface; 
second engaging means (8) each corresponding to the first engaging 
means are provided in a vibrating plate (7) - The vibrating plate 
is mounted on a lid portion of the housing in a manner such that 
the vibrating plate is disposed on the upright portions of the yoke 
15 and fixedly mounted by means of the second engaging means m a manner 
such that the vibrating plate floats in the housing. 
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Japanese Patent Laid-Open NO . 2002-165297 
[Abstract] 

It is intended to provide a hearing aid adapted to primarily 
listen to a desired sound when a person suffering from some impairment 
in hearing ability makes conversation to others or in watching 
television. The hearing aid is constructed of: a main body portion 
provided with a microphone, an amplifier and a driving battery; 
and, a speaker portion constructed of a bone conduction speaker 
connected with the main body portion. In a preferable form of the 
bone conduction speaker: a yoke is provided with a central magnetic 
pole surrounded by a voice coil; the yoke extend in four directions 
to form extensions, a pair of diametrically opposing ones of which 
have each of magnets mounted on each of the pair . Each of the remaining 
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fixedly supporting a diaphragm; and, the diaphragm is fixedly mounted 
on the support portions. 
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Japanese Patent Laid-Open NO . HI 1-355 871 
[Abstract] 

A yoke 1 having a center magnetic pole 2 around which a voice 
5 coil is wound is provided, the yoke 1 is extended in four directions, 
magnets 4 are disposed on two parts 7 and 7 facing to each other 
among the extensions, respectively, and diaphragm fixing sections 
6 are erected on the other two parts 8 and 8 and a diaphragm is 
fixed on the diaphragm fixing section 6. 
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tft&oiz. tp&ufrbmiztp&mmz 4, Ttwxn-f 

;i/26. 7^*'/h2 3, -7--X2 1 tl^/OnMIClBa 

£*tTi^<, tot, a»*!i**±if-Bf=«)i=**«a 
fctotci*, •ero^-eoiiiy *Biyfflt;vy*.<v h23<t 

[0004] ^zx<*mmit. tv&Ttmzmimz-tt&z. 

j»X e-a tattf * - 1 

[0 0 0 5] 

*«»-r«**«a*#-r*a-f *Hi+, ffiiea--? 



iC^ft^ftV h^lHa-r-St^lC. fli2(D2g|5»IZ 

attaB£0£&&u meanasjeffiicana^ia 

^LTJjfc-5##Xtf-a, £JslT±EKIg£<BSfeLfc:o 
Sflk «TlBS»ai*«f*»lc«*<3!>BHP**L, flfB* 

[o o O 6] 

fi!c»LTlftBjl-f *#§BJll::<I£##Xtf-±)l;fc, tf'C? 

ii2ittiia-^it, **«ffi2£Biy#< k— 

■J-Vffi(D7P-f xn-f ;U3 /K'f x a -f;u 3 ©HfiiJjzlE 
a**tS^fiJ-7^«/ H4t, a--? 1 (DfttbteH^gp 

ei=i*ytti*&ft*««i«5 fcT?«j**ft*. 
[0007] a-^itt, 7f?-fxa-f;u3 «fc y>L*# 

(Dijltt^20li7^»; hSaSP7, 7-Cfcy»te<D 
2 0l4«t!)+S|l^§|53iigg|5 8, 7^')/ hS 

BSP 7, Hzlt. •t*i.-f ! *i7K'fxa-r;U3lcaf ftft* 
-f x =j -f ; 1/ 3 1 c >ft -3 r 36 fl T -5 tf> t> 0) T? * o r t J; 
[o o o 8] «Sri£Hgffl$6, 6i* % a-?KDSM 

H5eapi»»8» 8i=*ii-i*:wics:»**i4t,©-e. 

Sb*£5li, UlSlc^-f cfcdlc, a--? 1 irHj-weg^ 
S^fcti LfcMt'fcot, 0 5 lztJUT±T?ll±ja5ICihfl, 
9l=*ttM-*i8?Ll 0. 10JtU *f=. H5l=fe^ 
TS**fillz*l^**HiP 1 1 ^*-r-S>o fiKtS5l4, 
X*— tM 2^^Lra«)telllS$|56. 6±ICt-yjhto 
^t^Lt'Xjhft^^X^o 

[0 0 0 9] }iib4S5ICl4 x Zfls- K3--7 1 3*<ISy 
WI+S^X^o ^b- K3-^ 1 3I4**MP 1 1 IciAo 

x#t;, ^(d^^bhpi 1 flictea-rssflfl-^j?^.!:;* 

tt. #il j e(D±®<!:aiiffi5«!:A«S-i:^i>J:7lc$ 

0(XlS]f5aSCD*^CDa5^aSl«5CD«SIZ5 9^ 

l+5|lCj:y@S$*T.€.o fin*.^ ^u- ha--? 1 3 ISM 
**MP 1 1 rtl=33L^railL#5ttfi8i:!a:orL^-5o 

[0010] ^u- ha--? 1 3<D4>rBll¥^§Pici4, ffi 

6^^^at;Ci:lcd;y % xt° 
-^J^fr^/N^^V-^l 5 y frit -5 IC&o 

ti^. /N>?e?>^i si*. ±Tic2»fijorsgic*ti 

-So 

[0 0 1 1] ffi3tB§fCfetN-C#*Xt°-^*j*[i, 
- hB-<7 1 3^Lt/\^v>yi 5W(C;¥±Lfc« 
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[0 0 12] 

•v h<t»lb«gl^a5<!:$ : e£3SO)J;dlrp/D'Re<)|r-fi|c 

mwt * - 1 4 < H-nja±i=E«f * - 1 1 ur us 

«a«**<t*i:ftt*'fxa'fjl/ffli*S*^ti 

tot, *fg^i=^-g)#*xe-*tt, t 

[0 0 13] *#P.8i:H!£#Sx tf-*l*, 

CHI] **WI=«-5##xe-**/\>5S?>yi=tt 

cm 2] *»ii!i=«siMixe-*<D*»TffiH-e& 

[HI 3] **WI-««#*xe-*C0H2<Z)»^4:It 

^i*iRi(D«Bfsia-ea5So 



5] *f6K(z«*»»xe-*(cfei+SSSSSco 

[0 6] tt*o#»xbf--*(D«^*«-r«BfffiH-c 

[«F#a>BlflB] 
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3 7K-fxa>f;i/ 

4 7^*^ h 

6 »g&£B^ffi 

9 lt?L 

10 a?L 

11 **BBP 

12 X^-i^ 

13 Z?L>-ha-5 

14 ^^fL 
15 

16 *S? 
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(57) [Abstract] 
[Problem to be Solved] 

A bass speaker is provided, which cuts off high frequency range 
and at the same time, prevents lateral movement of a voice coil. 
[Solution] 

In order to solve these problems, a bass speaker is constituted 
by comprising: a first diaphragm 18 constituted to have a higher 
flexibility in inner and outer circumferences than a middle part; 
a magnetic circuit 15 constituting a toric magnetic gap 16; a voice 
coil 17 with a coil part fitted into the magnetic gap 16 of the magnetic 
circuit 15 and with an upper end part joined to the internal 
circumferential part of the first diaphragm 18; and a frame 24 joined 
to the magnetic circuit and the external circumferential part 21 of 
the first diaphragm 18, and having a bearing 25 installed such that 
the axial direction thereof is vertical to the concentric circle center 
part of the magnetic gap 16, and a sliding body 27 fitted into this 
bearing 25, with the upper part thereof coupled to the voice coil 
17, wherein a second diaphragm 23 having a size to cover the internal 
circumferential part 19 of the first diaphragm 18 is joined to the 
first diaphragm 18. 
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•s^mtBiKi 5i. jttftffitfffriBBtftiiiEg 1 5©ii^ 
■v >v ^ 1 6 i=tt* y at? 1 1 *. i=±*n»*nKnE* i <o« 
Mtti 8(Di^jispic}f-a-$^^7K'rx=i-f ;n 7t, utr 
iBHtftiiiEi&flHEtti oiifii 8 <©*wh« 2 1 icjs* 
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a>«BMR4:. ccomi <DJil!j«coRMIg|5[c$S^$tu±lB 
^X=i-<;u$±T»i(D^fT5cfc5f3-rSffl«itt:i: % ±E 

n»*a 2 ] mi a>«n«a>nnffia)Stttta)Ki^ 
tt#3Si rcE»w>xtf— * 0 

*9ilcEKG)xe-*o 

5 ] TK-f X =3 -T JUCD|£$jt S- 2 OCD&iL Lfc:*§ 

^— -y- i * r ^ >/ y -o it Tttv x 3 ^ ju&m 

ft&frs z<dt$4 *z\^ j\,<D±mzftftm^i^Wz l &<D 

ttic, mi a>a«itt(DnHfis*7^— Aicie^Lfc* 

±ex^— **»y»ixr±E«ftiatta)*ii>apirKrt 

fcttsitiz® sjj* £«*&t? 1 1 * iz z a>mn»<o±B 

fci*«wif*(D±»fcM^jH8pa<<a***LS ct 5 (cm 1 co 

1 <Dtiij«(D±s**sp[cm 2 c7>a 

-~i±<Dmmmz, m i axntto^mttett i ommm 



[000 1 ] 

■5 * = &> I c ffl t x & jg, m |§e m <D X t° — -h fe J: tX-t <D S £ * >£ 
[0 0 0 2] 

cfcy« B D nM^^^v~-x^Ms§$tt, tt*ja±rca<s* 

[0 0 0 3] -®WfC N IfifS4flXt°~-^vXf 

Af4g| 9 (c^-r *n&a>xtr—* 1 

t^fco LA^uc(D^-e(4xe— * 1 &&izi£tpmm(D 

im^-itA-DXzte^&GXDs x tr— * 1 <Dm&m 

[0004] CtL^*#LXe— *g#(Z/\^f*^ 

y s 8 i*BSMp* ^ ^7 rc«it«BJ^i4* ya^ 

KiS*i^fl*-rS^-f xzi>f;u-efey > 9l4Jiliffit?fc 

*ifi*l*o«»ttt3|a8pi 1 (DWttCDBllNgp^t^jaSP 
1 2 0)*ftttl:l*Lfc»ft t«J5S t o«p»© 3 o©» 

[0005] 1 3li7t?-fxn^;i/8^t5^/^- 

■e&y, 1 4f*«ttte9<7>Et a Mffii 1 a>piijttcosi^8P» 

fCg^^tl^^X h + V^> f < hP?(S*l'5m2^SISteT? 

fey. i 5ttc*t&±flc$3S:^.*^u— A-efcSo 
[0006] ^fciui o$*fz % ^(Drnftiz-Di^xmrn 

o*^LTS«iA<*»iS9owtt(Da;i^*raaji 1 ice 
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[0 0 0 7] L.fctfot, SIl^jaaKSRjDt^* v t-^ix 

ssMi^ift^-r-sfctoi^ni 1 oic^-rxt o — ^xDsaw 

f f WslK* 0 1 1 IC^fo CCtRdmlitWX3^ 

;u8#»»iT&-£lc<fcoTfi§£r*««i£Su Rde 
ttTftV x =i -r ;u a 3W3lft4r-v v 1 7 * *«Mi*- -5 c <t ic 

>fxa^^8(»llffey s c vl*7ttV xa^;i/8lcft 

S P L=9 4+2 O Lo g (7TXf 

Slcfit^Aft, (1 ) SC-CW-*Lfc*EEH*tt«tt 
S*t„ Z(Dft&frt>ibfr&£ : 5lZl£MMtf- 1 2dB 

[0010] c<D«fc5«=Eii oic^-rxtf— aisxtf— 
y» xtr— i3$m.Wi-?$>7zsyizTaiwt>y vm<r>z>4)\, 

)l><DW»2HDmftlz. J: o T3§± LfciSSHjfcJjfca-liX If— 
*75<^0/\-r*-> h«fltlCcfc-=>Tie»i2F.*U Sl<fr*<sl*d> 

-r -s <t -5 * u i-4.*-r-So 

[ooi i] u&*Lfc#e>, mi oicTFLfcffjg-eii/t-; 

X n-T ;U 8 liflBSt^r ^ •> ^ 7 <D 4" &iEmz±TlZ(Dfi-W} 

<"<#£C5A< N p-y ><7tm£tiZ>mJjftO)Wi%$: 

ti tMnt> r> tzm iz it c cd □ - u > <fmw.tfx $ < & y , 

/K'f X 3 ;u 8 jfflKft* V -V 3^7 nftjg|<*) ? 

x a -f )\, 8 <D&*|g|5a>BflSfc <t\ X tf — * 09«A 

[0 0 12] 

ffl©xe-*Jilf#W, *A2iT*<D£5£t£l:::fclT 
[00 1 3] **WI*tt*©*£a>*e— *iH*<Dfll 

[0 0 1 4] 



tiiX $■>&<> Mml4»SM£9<»3S8!i«ES!iS*T?&y, Cm 
J#-Dg|5#tf)=] >77-f7^tW„ F d (i/ftV X =i -f 

^sicsg^-r-S^itTj-efey , v vi*7t?-i'X3'rju8«) 

ttfts Vmtt««|« 9 
[0 0 0 8] CCDmSlWtNlffilllS&^f+IIU Vm£3fc 

ft « CL fc 1= «fc o T tt*f S *t *«EJH Sft* Wtt A< JfcSC l~ «fc 

[0009] ^JE S P L 14 
x pqx ( ad 2 x Vm) ) ••■ ( 1 ) 

*g-\f>7K-f x 3 -f ;u$-±Tibco^Ta <fe 5 ic-f 1H* 

«*.**Lf=* 2 commmtfrt>mi$.z*ix *s y , crots 

3 <t <t t 7f?-f xm' ;KDi!i*A<7ftV x n -< ;kd±4m 
g|5A\e»CDgl]a5*<$ftgl7(cI4^ y ja^c t l=«fe -aT** 

[001 5] *^^cDxe— Rigttosim 
OTj^i^gpicfg^^^ii i ©a»fit\ ccDig i coaib 

(ftji*/h.'57K-i'x=i-r;ui:. c:(D7K-Tx=j'f ;K^±a5i> 

ts-&$*t±ia«aEsiiiiK<D(ti/i>gpi-isi+f=ftait[=tt*y 
sp *a 5 <fc => izifc-s ^Htzmz oymnm tn^^u^mA 

t% ±12^ -< x =i ;u<D*«tt>ti< 2 ocD?i3i Lfc$*il-e*f 

fife * c t 1 1 3 X t°— * & 6 o 

[0 0 16] da>«3ilc,£y. 7f5-fXP'OUfr/=><D«»l 

tP-< x =i -r ;K7)±sga5^ & rojf isa53f)<tssit[ctts y a 
t?cti=«fco-c**fiio«ig'!6<a*j**L*fci&. p-u 

>^S**<l»il:**iSffi«:«iff3B<WllBI=<i:*tttirc» 

- m. m it i& m m m t> — / \ <d m & i* mm <r> t > ? * m i * x 

x-x isJr&ttcnm^lBg- Ltzi o>&mn& i^xmWi * 

t±j*«-^^ttitx t°-*(-A73-r-s c ttfnimt * y , 
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[0 0 1 7] 

immommmmi mmmm i ) OTs *#§ih<d 

[001 8] hi [**#i^a>HJfe(D»sg i icfe(t*xtf 
fc-tz>$— tK— ;u 2 6 #£<z>:7u— h 2 8, h 

2 9, ±gp^u— h3 o^b^^^mmss-efey . 17 

£ 0 Z0>|g1(DSKl«1 8I4WJSSP1 9(DS^ttlzffitl 

fc«^t«itT*«^$*tfcSP»i:*rBlSl5 2 oa)Mi£a>* 
l*ffl#i*WB«2 1 <D*ttttf-«4ifc«»t 

-f 7 <7)±«fl5*** 1 CDftffil^ 1 8 (DI^JSISP 1 9 <Dm& 

tt©J(Wl:S*S*i*o 

[0 0 1 9] H1 (DtllMfcl 8(D^Pb1S15 2 0 0)M 

y t * y mtt* n < ^hbjkdx tf — * ic <t 

[0 0 2 0] 2 2WWXa^;H7^t5^>/^ 

--e&y. 2 3i4«i a>«»3Ri 8(c»^*tt*yx h 

7716 (DH/^RffifcSEfCfB] ItTffimiel^ 1 

5CDi2>^— tK— ;i/2 6lC»^E**lfctt»I+t?fcy v 2 
7 I4t|U X =J *OU 1 7 <D±tm\Zt£<££thtzfgni*V&> 

y. c*u*<*isit2 sizis^y&Ay-ei^o 

[0021] z^mz s ^(DWimz'Di^xmw't&o 

^<Dxtf-*a>«»*Wifiiattf***Wfzi4Hi 11= 

^LfctiO>i:H-lcfc5*<* ^(DJtlM4H]1 1"CI4Mv 
t LT7t?-<X3-f ;i/80)Jt*-CfcofcA^ H1 iCjSLfc 
*«§K(Z)*Jfi<D»«8l Tff4Mv t LT*-f X=3-f;H 7 

cDHilzJgSH* 2 7 (DHM^^n Lfc 5 /£ it <0 

ico^r(4«risa)ay^fty o 

[0 0 2 2] -*Bf^0)Sffi , l44:^5^l-e(4iai (D7f?-f 

Xa-OH 7 a>±«»IC»*Lfca»«2 7*^*161* 

fiKLfc«iS6lt2 5a>**ffl»-r*^4:lc«fey, *VXzi 

7<D««»f4llll«l+2 5i««li*2 7(DIWMt 

1 6(7)**iEaif3±TlcS«|-rSCtlC7S:So d<DB#. 
UllSCt 2 5 £jBMtt2 7 It* 0)9 'J77>X«S^-V 

^^i 6fci4* yat?7K-<x=!-f;n 7o^m^tmn 
— ;u2 6 tDTtftLsas^io^ y T^>x[ci:b^<r/j^ 



[0023] CCDCfclCcfcoTTp-f Xzi-f ;H 7 I4ffi» 

-;U2 6lcjgto^£c<t3:<, ^#^7ttvxzi-r;n 

7a>a«»a>3Hfti4»*Lft<«:y. xt°--*cD«iicD 

[0 0 2 4] «»lt2 5(D*£fl§KK*2 7 #±T 

Tfc< 0 

[0 0 2 5] £fc* 8(DrtjafiBl 9<Dm$ZV£<D 

nmn&t Lxitm^^mm.*<m^^^s H2ics 

Xhf— *0)«tt*1lf*lz»iJ«i-*-*^i:^t?* 

-So 

[0 0 2 6] (*lfia>»ffi2) H3i4*ssE<D*ifia>^ 

Ji2fzj3ft*xe— *0>fli^*-rBfffiH-efc-s o 

(4^VXz]^;n 7(D$lli^2 0(D34StLfc^*t1 7 

a, 1 7 b^b&ot^^o IH4[4CCD7K-f XZ]-f ;H 

7 <Dm&%mmiz7jkLtz=t<Dxfo&t><. 2$ioa*i£Wf 

0 2 OCD$S$i 17a, 17b titmteX&frtlXtS v 2 O 
(7) A* £S It A*l b ft £ cfc 5 IC t& o T L> S o 

[0 0 2 7] TSmCD&mtft-XJxVMlftCD&mitCD* 

£«ltAft€>ft£<fc?I::-r ^>C<i:fcJ:oT. H3 5(z^^ 
cfc-5lcCD^b— V*0)*3gV— X3 1 SA^J-T^/^^ 
— T>^3 2 7b^(DS^0)Xt o — 2l 3 3, 3 4^0ffi* 
£^ft€ft#lI£U ^ft-?tt^aj*$*^B^OSIffiCD^ 
S2fC^-r®#||:ffl0Xt o — ^3 3 5C0 2O<DA*fCjQK. 

[0 0 2 8] (HJ6<Dfl^g|3) &fC*|giH<Z>Xfc 0 — *(& 

[0029] gl6 (a) - (j) f4*^0^<7)Xt o -»^8? 

[0030] 3 6(4^>/^— 2 2<t7ft-f X=3-f ;U1 7? 
JFfl^StTfctO-Cfcy s 3 7I4X^— t^^fc^o 38f4 
SamS^I 5 1Z7U-A2 4*«S^LfcJBStf*^fcy, 

1 8l4*10D«»«-eftSo'2 7l4ffl«l#-Cfty. 2 3 

!4*2<Z)SKiffi-e&S 0 
[003 1] ff s 06 (a) iZTFir^olZ&^Cisb 
tPV x=i-f ;n 7 2 2 147p-T x n ;n 7 CD 

■fc(4*yat;«fe5(-tt^fi:r&+tri^So *f ltei 6 

(b) fC^-T cfcdl^X^— 9-3 7^fflLNtl»1 5 
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{C^U— A 2 4$lS^Lfc*aSEft3 8{Cf£^-r^ 0 X^t 

—9-3 7 Sttfflr*aS(4$r>/<— 2 2 <t7hWxn-r;u 

1 7CD$1±L<*3 6(D7|iVX=l^;H 7<DrtJH$fl<h*&am 
»1 SfC^U— A 2 4*tt-&LfcHflSti*:3 8 

^1 6^«i$-rS-i2>^— tK— il/2 6i:±«^b- h 

3 0£:a)nMff&<omi=3IM4:mi*ettfilL. Tp^xn 

[003 2] @6 (c) , ( d ) |::Sr<fc5lC 

H 1 (Dfilfi 1 8a>rtHfipi 9 £tKVx=i>Oh 7<D± 

ffifc. -tLT^«W2 1 A2 4a>^HSBfC<S'& 

[003 3] ffii^x. me (e) (f) (z^-Tcfcdlcx 

^-f3 7jfe#, IH6 (g) fC^-TJ; ? (CffiftlHlK 1 

fcttfciae (h) [zsrcfcol-^cDiffStf^xa-f 
;u i 7<D±g|5l^^-r§ 0 

[0 0 3 4] fit, H6 ( i ) , ( j ) IZTjkTf&olZ 

m 2 cds»« 23jii commm 1 s <d**sp 2 o ic$s 

[0 0 3 5] (*J6<0»«4) 17 (a) - (f) 14*. 

«eo>x tf— *«nftj*a>seaia>»ai 4 *«t»HHt* 

[0036] 3 9tt5r>/^-2 2ir*Vxn^;H 7$ 

mfr&xtz*j<D<D±mzmw}fo2 7^aw:t<D-e 

fey. 3 8 littft SIK 1 5 i 7 U - A 2 4 L fc t 

0>T?fc<&o 1 814311 (DUSlffi-efey. 2 3l43l2CQiI 

[003 7] H7 (a) fC*r e fc J 5lcy>/^-2 

2 £ 7lf -f X n *OH 7*«a^2iTfct,CD(D±ffl(cgi!itt: 
2 7 £*fl^&Ayf£*(D3 9I4. /ftVXzi-OH 7<D$fttt 

35OT&mES£i 5a>R«tt0»js^7^i 6iwi4*y 

Sit2 5lcgiJift2 7M4*y^f£a#lC7K^x=i-f ;u 
1 7©^flfl(!:B»^7^i 6<7)-tz>*— tK— JU2 
6 <t±$p^u- h 3 o tcDraiciS^itePHllS^Ocfc 9 fc 

-A 2 4 i£<6£Lfcffl:£tt3 8fcH]7 (b) ic^rJ: 

[0 0 3 8] &IC0 7 (c) , (d) (C^rJ:5fC|g1 
CDfiiMKI 8<DrtJS8|M 9££*>/^— 2 2t7ttVX=]^ 

;n 7S»^srfct,a)(7)±fflrzfflS(if#:2 7*ffl^^ 

tzt(D3 Q\Z S niffi 2 1 S7 2 4 l:^t4 0 

[0 0 3 9] &IC07 (e) , (f) [Ctf^ «fc 3 fC» 2 
CD«»J« 2 3 £JS 1 (DffilMfc 1 8 (D**:S5 2 O fC$g^ L 

[0 0 4 0] Z^SilSattt, *lte<D»ffi3"C*Lfc 
[004 1 ] (*S60)fl28g5) IH8 (a) ~ (d) (4* 
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(57) [Abstract] 
[Problem to be Solved] 

A bone-conduction vibrator having a vibrator constituting a 
bone-conduction speaker miniaturized or optimized in size, and at 
the same time, capable of increasing output and offering wide frequency 
range, and a bone-conduction speaker head set using this vibrator 
are provided. 
[Solution] 

A bone-conduction vibrator comprises: a yoke having a sheet-like 
body and a plurality of branch-legs formed in the same direction 
approximately vertical to the body in one end part and the other end 
part opposed to the body; a voice coil held and engaged with any of 
the plurality of branch legs at predetermined intervals, respectively; 
a magnet held and installed at predetermined intervals from the voice 
coil between a pair of voice coils engaged with any of the branch 
legs of the one end part and the other end part; a plate abutted against 
and installed at the opposite surface of the yoke side of the magnet; 
and a diaphragm installed at the opposite surface of the plate abutting 
against the magnet. 
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